A secondary metabolite biosynthesis cluster in Trichoderma virens: evidence from analysis of genes underexpressed in a mutant defective in morphogenesis and antibiotic production.
A transcriptional comparison of wild type and a secondary metabolite deficient Trichoderma virens mutant resulted in the identification of six genes similar to those involved in secondary metabolism in other fungi, including four cytochrome P450 genes, one O-methyl transferase and one terpene cylase. Four of the genes (three cytochrome P450s and the cyclase) are located as a cluster. Transcript levels of three of the P450 genes, the O-methyl transferase and the terpene cyclase were measured. These genes are underexpressed in the mutant, which lacks the major secondary metabolites produced by this strain, viridin and viridiol. Expression levels of clones from the differential library with similarity to fungal trehalose synthase and a hydrophobin were also underexpressed in the mutant, while a heat shock protein hsp98 homolog was not. Based on the gene expression pattern and associated secondary metabolite profile, along with similarity to other secondary metabolism pathways in related fungi, we predict that the cluster is associated with the production of a terpene. The terpene could be viridin. This is the first report on cloning of secondary metabolism related genes from T. virens, and of their organization in a cluster, in this biocontrol fungus.